The roles of nanocarriers on pigment epithelium-derived factor in the differentiation of human cardiac stem cells.
Over the past decade, adult stem cells have attracted great attention because of their ability to potentially regenerate desired tissues or entire organs. With the emergence of nanomaterial-based gene therapy, adult stem cells have been considered as a proper tool for the biomedical field. In this study, we utilized organically modified silica (ORMOSIL) nanoparticles to deliver small interfering RNA (siRNA) against pigment epithelium-derived factor (PEDF) and induce the differentiation of human cardiac stem cells (CSCs). We found that the down-regulation of PEDF can inhibit the proliferation of human CSCs and induce cell differentiation. To further study the mechanism, we have tested the Notch signalling pathway genes, Hes1 and Hes5, and found that their expressions were inhibited by the PEDF down-regulation. Furthermore, with the restoration of PEDF, both the proliferation of human CSCs and expressions of Hes1 and Hes5 were recovered. Our results suggest for the first time the use of ORMOSIL as nanocarriers for the delivery of PEDF siRNA in human CSCs, and demonstrated the cooperation between PEDF and the Notch signalling pathway in maintaining the self-renewal and pluripotency of stem cells. PEDF as the essential controller in differentiation may be a promising target for the regulation of cardiac homeostasis and damage repair, which opens new treatment strategies using nanomaterials for heart disease therapy.